Abstract: A rapid and simple high pressure liquid chromatography method with mass spectrometry detection was developed and validated for the determination of phenytoin in human plasma. Metaxalone was used as internal standard. The sample preparation involves a rapid and simple procedure based on liquid-liquid extraction. Analysis was performed in less than 3.0 minutes in isocratic mode on a reversed phase C 18 column (5µ; 50 × 4.6 mm) using a mobile phase composed of acetonitrile-buffer 2mM ammonium acetate (80:20v/v), pH of buffer adjusted to 3.4 using formic acid, at 0.4 mL min -1 flow rate. The calibration curves were linear in the measured range between 101.2 ng mL -1 and 5060.0 ng mL -1
Introduction
Phenytoin has the molecular formula C 15 H 12 N 2 O 2 and the chemical name 5,5-diphenylimidazolidine-2,4-dione with molecular weight of 252.268 g mol -1 . Phenytoin is an anticonvulsant drug, which is useful in the treatment of epilepsy. The primary site of action appears to be the motor cortex where spread of seizure activity is inhibited. Possibly by promoting sodium efflux from neurons, phenytoin tends to stabilize the threshold against hyper excitability caused by excessive stimulation or environmental changes capable of reducing membrane sodium gradient. This includes the reduction of posttetanic potentiation at synapses. Loss of posttetanic potentiation prevents cortical seizure foci from detonating adjacent cortical areas. Phenytoin reduces the maximal activity of brain stem centers responsible for the tonic phase of tonic-clonic (grand mal) seizures [1] [2] [3] [4] . Literature reveals that analytical methods have been reported for quantitation of phenytoin from human serum using HPLC with fluorescence, UV, Diode Array Detection. Supercritical fluid chromatography and nephelometric titration have been reported to estimate the drug content of the tablet [7] [8] [9] [10] [11] [12] . But the methods were time consuming, complex as more steps were involved in sample preparation and analysis. The present study is aimed for the development of a fast, simple, economic and less sample preparation method for the determination of phenytoin from human plasma using LC-MS/MS 14, 15 . Fig. 1 and Fig. 2 represent precursor and product ion mass spectra of phenytoin and metaxalone respectively. 
Experimental

Chemicals and Reagents
Working standard of phenytoin sodium was obtained from Alcon Biosciences Pvt.Ltd, India. Working standard of metaxalone was obtained from Prudence Pharma Chem, Ankleshwar, India. Methanol, methyl tertiary butyl ether and acetonitrile of HPLC grade were used of J.T.Baker. Ammonium acetate, t-butyl methyl ether and formic acid of HPLC grade obtained from BDH and water of HPLC grade were used.
Instrumentation and chromatographic conditions
The HPLC system (Shimadzu LC-20AD) consisting of a binary pump, autosampler (SIL-HTc) and detection was performed by an Applied Biosystems. Sciex (API 2000) mass spectrometer using atmospheric turbo ion spray for ion production, which was controlled by Analyst 1.4 software. The column used was Hypersil Hypurity C 18 , 50 x 4.6 mm, 5µ . The mobile phase was prepared by mixing 2mM ammonium acetate buffer and acetonitrile in the ratio of 20:80(v/v), pH of buffer adjusted to 3.4 using formic acid. Chromatography was performed at ambient temperature at a flow rate of 0.4 mL min 
Preparation of the stock solution and validation calibration and quality control samples
Sample preparation
To prepare calibration standards and quality control samples, 25 µL of the various diluted working calibration standard and 50 µL of internal standard (10.04 µg mL -1 ) solution were added to blank plasma to a final volume of 0.50 mL; the contents of the tube vortexes for 30 sec. To each tube 1.5 mL of methyl t-tertiary butyl ether (MTBE) was added and vortexed for 10 minutes followed by centrifugation at 15000 X for 10 minutes. Separated organic layer evaporated at 50 0 C under nitrogen. Dissolved the residue with 500 µL of mobile phase and injected into the LC-MS/MS system.
Validation procedures Linearity
Linearity tests were performed in the concentration range of 101.2-5060.0 ng mL -1 . Calibration graphs were constructed by plotting peak-area ratios of phenytoin to internal standard against ). The calibration plot was fitted by robust least square fitting using 1/X 2 weighing. The linearity of the relationship between peak area ratio and phenytoin concentration is demonstrated by the correlation coefficients obtained for the regression line above (r = 0.98).
Recovery
Extraction recoveries of phenytoin from spiked samples were determined by comparing the peak areas obtained by extraction of freshly prepared plasma extracts at low, medium and high concentration levels, with those found by direct injection of an aqueous standard solution 18 at equivalent concentration (n= 6).
Precision and accuracy
The precision of the developed method was determined by analysis of three quality control samples containing 303.6, 2024.0 and 4554.0 ng mL -1 (n=6). To validate the method for phenytoin, intra day accuracy and precision were evaluated by analysis of three different concentration levels (LQC, MQC, HQC) two set on same day and inter day accuracy and precision were evaluated by analysis at three different concentration levels (LQC, MQC, HQC) on three different days.
Results and Discussion
Specificity and sensitivity
The specificity of the analytical method was investigated by analyzing ten different sources of blank plasma samples were extracted and analyzed for the assessment of potential interference with endogenous substances. The apparent response at the retention time of phenytoin and metaxalone were compared to the lower limit of quantification. Fig. 3a and Fig. 3b shows representatitive chromatogram of specificity. The acceptance criteria for phenytoin was mean interference of ten individual source ≤ 20 % of signal at LLOQ and that for metaxalone (internal standard) was mean interference of ten individual source ≤ 5% of signal at working concentration.
Phenytoin drug
Metaxalone internal standard 
Linearity, precision and accuracy
Linearity was studied over concentration of 101.2 ng mL -1 to 5060.0 ng mL -1 for phenytoin with correlation coefficients (r) 0.9972. The calculation was done by linear weighed regression (1/X 2 ). The results obtained for linearity, precision and accuracy are listed in Table 1 
Extracted recovery
The extraction recovery of developed method, determined at three LQC, MQC and HQC levels (303.6, 2024.0 and 4554.0 ng mL
) is 79.67 %, 77.90 % and 77.44% respectively. Absolute mean % recovery of the phenytoin and internal standard metaxalone is 78.33% and 77.04% respectively. The results obtained for drug and internal standard recovery are listed in Table 4 . 
Stability
Stock solutions stored at 4-8 0 C and used within 33 days. The stock solution stability at room temperature for 24 h was compared with freshly prepared stock solution of phenytoin. To determine the influence of temperature on the stability of drugs, the plasma quality control samples spiked with drug under different condition. Drug stability shows after three freeze thaw cycle done for LQC and HQC by the present Bias -4.09 % and 1.90 % respectively. Bench top stability was done for 24 h at two concentrations LQC and HQC by the present Bias 1.29 % and 5.99% respectively. Auto sampler stability was done for 24 h at two concentrations LQC and HQC by the present Bias -4.81 % and 0.23%. Drug stability in matrix at -20ºC for 33 day at two concentrations LQC and HQC s by the present Bias 2.98 % and 14.69 % respectively. The results obtained for stability are listed in Table 5 .
Analyte and internal standard responded best to positive ionization using atmospheric turbo ion spray for ion production. In order to get higher response Hypersil, Hypurity (4.6 x 50 mm), 5µ column was used. A number of different columns (Nucleosil, Nova pack, hypersil and symmetry shield) columns were evaluated and Hypurity (4.6 x 50 mm) was found to give best chromatography with minimal matrix effects. The assay was found to be linear in the concentration range between 101.200 ng mL -1 to 5060.0 ng mL -1 for Phenytoin. Precision and accuracy were satisfactory at the three concentration studied. Absolute mean % recovery of the Phenytoin and Metaxalone is 78.33 % & 77.04 % respectively. Stability of analyte and internal standard in methanol stock solution was verified 5, 6, 13, 16 on storage for 33 days at 2-8 °C. Pharmacokinetic application 
Conclusion
Liquid-liquid extraction and LC-MS/MS method with positive ionization polarity provide a fast, sensitive and selective procedure for determination of phenytoin in human plasma. This method is demonstrated of a quantitative assay and should be useful in the routine monitoring of drug concentrations and in pharmacokinetic studies.
